where rmse is root mean square error of simulated trends with respect to the observations 51 and N err is the number of grid boxes where the sign of the trend disagrees with observations.
52
Both rmse and N err are calculated as a fraction of the mean of values for all simulations. and negative changes in different regions. However, it is more likely that while the models 69 capture most of the temporal variation over this period, the recent increase in precipitation 70 over many regions is not captured correctly by the models. This may be because the observed 71 changes are simply due to internal climate variability, because the forcings in the models 72 are not consistent with reality, because of uncertainty in the observations or a combination 73 3 of these factors. To check the sensitivity of the results to the exclusion of different regions, 74 the analysis was also repeated excluding first South America (supplementary Figure S11(a) ), 75 then Africa (supplementary Figure S11(b) ) and finally Asia (supplementary Figure S11(c) ).
76
In each case the results are broadly similar to those for the whole region. The analysis 77 was also repeated to verify whether the results were sensitive to the inclusion of the mid-78 latitude NHSM region. The 3-signal analysis shows similar detection of AA forcing when 79 the mid-latitudes NHSM regions are included ( Figure S11(d) ).
80
The detection and attribution analysis was also repeated using the same model ensemble 
85

Linearity of the individual forcings
86
In the above the analysis, we assumed that the combined influence of all external forcings 87 can be well approximated by a linear combination of individual forcings, and that by adding climate over the past millennium, Nature Geosci, 7, 104-108. List of models and numbers of simulations used in this analysis (Taylor et al.
125
2011). 8 Table 1 . List of models and numbers of simulations used in this analysis (Taylor et al.
2011)
.
8 S1 Detection and attribution results for observed changes in Northern Hemi- Shown are for all external forcings (ALL), observed (GPCC), all forced models that include both the indirect and direct effects (ALL(indirect+direct)), all forced models that only include the direct effect (ALL(direct)), greenhouse gas forcing (GHG), natural forcings (NAT), anthropogenic forcings (ANT) and anthropogenic aerosol forcing (AA). Hatching shows were over 2/3 of individual simulations produce trends of the same sign. Information on whether the indirect effect is included was not available for all models so the combined ensemble of ALL(indirect+direct) + ALL(direct) is less than ALL, explaining any inconsistencies in the hatching. Figure 1 but for ALL(indirect+direct) and ALL(direct) ensembles. Shown are the timeseries for the GPCC observational dataset and the multi-model mean for all external forcings (ALL), the all external forcing scaled by the GPCC total least squares scaling factor (ALL scaled), the multi-model mean all forced models that include the indirect and direct effects (ALL(indirect+direct)) and models that include the direct effect only (ALL(direct)). Orange shading shows the 5%-95% range for the ALL ensemble. Models are masked to the GPCC dataset. Figure 1 for the South American NHSM region. Shown are for 4 observations datasets, CRU, Zhang, VasClimO and GPCC and multi-model mean for all external forcings (ALL), greenhouse gas forcing (GHG), anthropogenic aerosol forcing (AA), natural forcing (NAT) and anthropogenic forcings (ANT). Note multi-model means are plotted on a different scale to observations. Orange shading shows the 5%-95% range for the ALL ensemble, plotted on the same scale as observations. Models are masked to the GPCC dataset. 
